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1 Method and Apparatus for Displaying Help Screen Information for Measurement 

2 Device 

3 

4 Continuing Application Data 

5 This application is a continuation-in-part application claiming priority to 

6 pending U.S. Application, Serial No. 09/159,013. 

7 

8 Field of the Invention 

9 The invention generally relates to measurement instrumentation, and more 
10 specifically relates to controls and displays of such measurement instrumentation. 
11 

\t t 12 Background of the Invention 

13 13 Various types of measurement instrumentation are known in the art. In 



JfJ 14 particular, today's measurement instruments such as logic analyzers, spectrum 

'J 15 analyzers, oscilloscopes and the like provide a vast array of sophisticated 

Ia 16 measurement operations, functions and modes. These are needed for examining 

L 17 complex modern computer systems, communications systems and the like. 

P 

i* 18 Unfortunately, so many different capabilities and measurement operations have 

v :i 19 made today's measurement instruments more difficult to use. 

HQ 

13 20 Manufacturers of quality measurement instruments provide comprehensive 

■ 21 users manuals explaining instrument operation. However, as measurement 

22 instruments have become more sophisticated, such user manuals have become 

23 thick, heavy and more complex. In the case of portable measurement instruments, it 

24 is inconvenient to carry a heavy manual along with the portable instruments. 

25 Additionally, a user motivated to gain a clearer understanding of a particular 

26 measurement operation bears a burden of so called "manual labor", searching 

27 through numerous pages of the user manual for information about the particular 

28 measurement operation. 

29 What is needed is a convenient method and apparatus for displaying help 

30 screen information for measurement devices. 
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1 Summary of the Invention 

2 The invention provides a convenient method and apparatus for displaying 

3 help screen information for measurement devices. 

4 Briefly and in general terms, the invention includes a measurement device for 

5 generating measurement information, and a display coupled with the measurement 

6 device for displaying the measurement information. A control panel has a plurality of 

7 keys each coupled with the measurement device for controlling a respective 

8 operation of the measurement device. 

9 A timer is coupled with the control panel for sensing duration of key activation 



10 during which a user activates any of the keys of the control panel. A controller is 

11 coupled with the control panel and the timer for initiating the respective operation of 
]t. 12 the measurement device in response to each key activation, when the duration of 
13 13 key activation is less than a predetermined amount of time. The controller is also 
JH 14 coupled with the display for displaying help screen information in context of the 

^ 15 respective operation of the measurement device in response to each key activation, 

|i 16 when the duration of key activation is greater than the predetermined amount of 

* twr 17 time. The controller is adapted for causing the display to cease displaying the help 

f .J 

jl 18 screen information when the user deactivates the key. 

^ 19 A user motivated to gain a clearer understanding of a particular measurement 

O 20 operation can find needed information easily, because the help screen information is 

" y 21 advantageously displayed in context of the measurement operation associated with 

22 the corresponding key activated by the user. Later, it is easy for the user to refresh 

23 his recollection of the needed information, since the user can find the needed 

24 information easily. Once his recollection has been refreshed, the invention provides 

25 the user with an easy way to cease displaying the help screen information, by the 

26 user deactivating the key. Accordingly, the display becomes completely available for 

27 displaying the measurement information, as the user resumes using the instrument 

28 for measurement operations. It is theorized by the inventor that such ease of use of 

29 the invention advantageously lowers a so called "learning curve" for users of the 

30 measurement instrumentation. 
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1 Another advantage of the invention is efficient use of control panel space. As 

2 measurement instruments become more sophisticated, a greater number of keys for 

3 controlling measurement operations are needed. However, the control panel space 

4 is limited. The invention advantageously provides display of help screen information 

5 based on duration of key activation. Accordingly, there is no need for additional help 

6 keys dedicated solely to use in displaying help screen information. In this way, 

7 control panel space remains available for the keys that control measurement 

8 operations. 

9 Furthermore, if the instrument includes a large number of keys, additional 

10 dedicated help keys would be difficult for the user to find. The invention obviates 

11 this problem since no dedicated help keys are needed. 

J* 12 Other aspects and advantages of the present invention will become apparent 

s : 
i 

(3 13 from the following detailed description, taken in conjunction with the accompanying 

?n 14 drawings, illustrating by way of example the principles of the invention. 



* 15 

iu 16 Brief Description of the Drawings 

^ 17 FIG. 1 is a simplified block diagram illustrating a preferred embodiment of the 

(,& 18 invention. 

if ~; 

19 FIGS. 2A through 2D are successive views of a simplified measurement 

Vis? 

O 20 instrument control panel and display, to illustrate how the preferred embodiment of 

~ y 21 the invention displays help screen information. 

22 FIGS. 3A through 3C are successive views of the simplified measurement 

23 instrument control panel and display, to illustrate how the preferred embodiment of 

24 the invention initiates a measurement operation. 

25 FIG. 4 is a flow chart illustrating the operation of the preferred embodiment of 

26 the invention. 

27 FIGS. 5A through 5C are flow charts illustrating the operation of a further 

28 embodiment of the invention. 

29 
30 
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1 

2 Detailed Description of Preferred Embodiment 

3 FIG. 1 is a simplified block diagram illustrating a preferred embodiment of the 

4 invention. As shown the invention includes a measurement device for measuring 

5 one or more input signals and generating measurement information and a display 

6 (preferably a CRT- Cathode Ray Tube or Liquid Crystal Display-LCD). The display 

7 is coupled with the measurement device (preferably through a controller) for 

8 displaying the measurement information. A control panel has a plurality of keys 

9 each coupled with the measurement device for controlling a respective operation of 

10 the measurement device. 

11 Although the block diagram of FIG. 1 is simplified, it should be understood 
]t 12 that the invention is preferably embodied in a measurement instrument such as a 

O 13 logic analyzer, spectrum analyzer, oscilloscope or the like. For example, in the case 

JH 14 where the measurement instrument is a digitizing oscilloscope, the measurement 

5 tS.T 

; 4 15 device in FIG. 1 includes suitable input attenuators, amplifiers, time base and 

l*i 16 digitizer. Similarly, in the case of the digitizing oscilloscope, the measurement data 

17 displayed on the display of FIG. 1 includes graphical waveform information based on 

18 an oscillating signal measured by the digitizing oscilloscope. In the case of the 

h i 19 digitizing oscilloscope, each of the keys control at least one respective operation of 

Q 20 the measurement device, such as setting edge trigger, single sweep, main/delayed 

f i I 

= " 21 sweep, run/stop sweep and the like. Preferably, the controller includes one or more 

22 suitably programmed microprocessors. 

23 As shown in FIG. 1 , a timer is coupled with the control panel for sensing 

24 duration of key activation during which a user activates any of the keys of the control 

25 panel. In the preferred embodiment the timer is embodied in software running on 

26 the microprocessor. The controller is coupled with the control panel and the timer 

27 for initiating the respective operation of the measurement device in response to each 

28 key activation, when the duration of key activation is less than a predetermined 

29 amount of time. 

30 For example, in one preferred embodiment the predetermined amount of time 



9 a 
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1 is several seconds. Activation of the key to initiate operation of the measurement 

2 device, for example, includes the user manually depressing a key for less than 

3 several seconds and releasing the key to initiate run or stop sweep operations. 

4 However, it should be understood that the invention is not strictly limited to the 

5 predetermined time being several seconds. In other preferred embodiments, 

6 ergonomic factors favor use of a longer or shorter time in the invention, with 

7 beneficial results. 

8 As shown in FIG. 1 , the controller is also coupled with the display for 

9 displaying help screen information in context of the respective operation of the 

10 measurement device in response to each key activation, when the duration of key 

11 activation is greater than the predetermined amount of time. For example, in the 
If 12 preferred embodiment, when the user manually depresses the key associated with 

if ""s 

]% 13 run/stop sweep operations for more than several seconds, the controller causes the 

14 display of help screen information in context of run control and run/stop sweep 



1 1 



15 operations, so as to guide the user in appropriate use of the run/stop sweep 



/ 4 16 operations. As a further example, when the user manually depresses the key 

17 associated with setting the input attenuator for more than several seconds, the 

Jt 18 controller causes the display of help screen information in context of the input 

P 19 attenuator of the oscilloscope, so as to guide the user in setting the input attenuator 

tsr. 

i-j 20 appropriately. 

IU 21 The controller is adapted for causing the display to cease displaying the help 

22 screen information when the user deactivates the key. For example, when the user 

23 is done with the help screen information in context of the run/stop sweep operations 

24 of the oscilloscope, the user releases the key associated with controlling the run/stop 

25 sweep operations, and the controller causes the display to cease displaying such 

26 help screen information. 

27 FIGS. 2A through 2D are successive views of a simplified measurement 

28 instrument control panel and display, to illustrate how the preferred embodiment of 

29 the invention displays help screen information. 

30 Within the measurement instrument is the measurement device for 
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1 generating the measurement information. In this example, the measurement 

2 instrument is the digitizing oscilloscope, so that the measurement device includes 

3 the input attenuators, amplifiers, time base and digitizer. 

4 FIGS. 2A through 2D show the display coupled with the measurement device, 

5 for displaying the measurement information, such as graphical waveform information 

6 based on the oscillating signals measured by the digitizing oscilloscope. Also shown 

7 is the control panel having the plurality of keys each coupled with the measurement 

8 device for controlling the respective operation of the measurement device. For the 

9 digitizing oscilloscope, each of the keys control at least one respective operation of 

10 the measurement device, such as setting edge trigger, single sweep, main/delayed 

11 sweep, run/stop sweep and the like. 

\t 12 In the preferred embodiment, some of the keys are each permanently 

Q 13 assigned to controlling respective one or two measurement operations, such as the 

Jfj 14 keys shown positioned to the right of the display, on a right half of the control panel 

M 15 figures 2A through 2D. Others of the keys are so called "Soft-Keys" that are flexibly 

il 16 assigned by software to controlling a large number of different measurement 

L 17 operations. Such Soft-Keys are the horizontal row of six rectangular keys, which are 

il 18 shown positioned just below and adjacent to the display in figures 2A through 2D. 



19 Typically, the display shows various changeable display characters, just above each 

□ 20 Soft-Key, so as to flexibly label a respective measurement operation that is currently 

lu 21 assigned thereto. For the sake of simplicity, the Soft-Key label characters are not 

22 shown on the display in the figures. 

23 In accordance with the principles of the invention, the timer is coupled with 

24 the control panel for sensing duration of key activation during which the user 

25 activates any of the keys of the control panel. Of course, in the preferred 

26 embodiment, the timer is within the digitizing oscilloscope and therefore would not 

27 be visible in FIGS. 2A through 2D. However, for purposes of illustrating passage of 

28 time, and illustrating how the timer operates in the invention, a notional clock face is 

29 drawn above the digitizing oscilloscope in FIGS. 2A through 2D. 

30 FIG 2A shows a hand of the user with index finger extended and approaching 
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in a direction 301 towards the control panel of the digitizing oscilloscope. As 
illustrated in FIGS. 2B and 2C, the controller is coupled with the display for 
displaying help screen information in context of the respective operation of the 
measurement device in response to each key activation, when the duration of key 
activation is greater than the predetermined amount of time. More particularly, when 
the user manually depresses the key associated with the run/stop sweep operations 
for more than several seconds (as illustrated by the notional clock face), the 
controller causes the display of help screen information in context of run control and 
the run/stop sweep operations, so as to guide the user in appropriate use of the 
run/stop sweep operations. 

The controller causes the display to cease displaying the help screen 
information when the user deactivates the key. As shown in FIG. 2D, when the user 
is done with the help screen information in context of the run/stop sweep operations 
of the oscilloscope, the user releases the key associated with controlling the run/stop 
sweep operations, and the controller causes the display to cease displaying such 
help screen information. FIG 2D shows the hand of the user withdrawing in a 
direction 302 away from the control panel of the digitizing oscilloscope. 

FIGS. 3A through 3C are successive views of the simplified measurement 
instrument control panel and display, to illustrate how the preferred embodiment of 
the invention initiates a measurement operation. The controller is coupled with the 
control panel and the timer for initiating the respective operation of the measurement 
device in response to each key activation, when the duration of key activation is less 
than the predetermined amount of time (for example, several seconds). In 
particular, FIGS. 3A through 3C show the user manually depressing the key 
associated with controlling the run/stop sweep operations for less than several 
seconds and releasing the key to initiate the stop sweep operation. 

FIG 3A shows the hand of the user approaching in the direction 301 towards 
the control panel of the digitizing oscilloscope. The indicator in the upper left hand 
corner of the display shows an operating state of the measurement device as 
RUNNING, in accordance with the run sweep operation. FIG. 3B shows the hand of 
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1 the user manually depressing the key, while the indicator in the upper left hand 

2 corner of the display still shows the operating state of the measurement device as 

3 RUNNING. 

4 FIG. 3C shows the user having released the key to initiate the stop sweep 

5 operation. The indicator in the upper left hand corner of the display shows an 

6 operating state of the measurement device as STOPPED, in accordance with the 

7 stop sweep operation. The key was depressed for less than the several seconds, as 

8 indicated by the notional clock face in FIG. 3C, in comparison with the notional clock 

9 face in FIG. 3B. The hand of the user is shown withdrawing in the direction 302 

10 away from the control panel of the digitizing oscilloscope in FIG. 3C. 

1 1 A flow chart depicting the operation of one embodiment of the controller of the 
\% 12 present invention is shown in FIG. 4. Operation commences at start block 402. At 
O 13 decision block 404 a check is made to determine if any key has been activated 

m 14 (pressed). In this embodiment, the check is made repeatedly, as depicted by the 

15 negative branch from decision block 404, until a key is activated. In an alternative 

M 

\ A 16 embodiment, key activation is used to start the process, so the check is not required. 

17 When a key is activated, as depicted by the positive branch from decision block 

jl 18 404, the start time TO is read from the timer at block 406. Alternatively, a timer may 

•f 19 be started, in which case TO is zero. At decision block 408 a check is made to 

O 20 determine if the key has been deactivated (released). If the key has been released, 

D 21 as depicted by the positive branch from decision block 408, the operation of the 

22 measurement device is initiated according to which key has been activated. This is 

23 depicted by block 410. If the key has not been released, as depicted by the 

24 negative branch from decision block 408, the current time T1 is read from the timer 

25 at block 414. At block 416, the duration D of the key activation is calculated by 

26 subtracting the start time TO from the stop time T1 . At decision block 418, a check is 

27 made to determine if the duration of key activation is less than a prescribed time 

28 T_SET. If the duration of key activation is less than T_SET, as depicted by the 

29 positive branch from decision block 414, the flow returns to decision block 408. If 

30 the duration of key activation is greater than or equal to T_SET, as depicted by the 
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negative branch from decision block 418, a help screen is displayed corresponding 
to the operation prescribed to the activated key. This is depicted by block 420. At 
decision block 422, a check is made to determine if the key has been deactivated 
(released). If the key has been released, as depicted by the positive branch from 
decision block 422, the normal screen is displayed at block 424 and the 
measurement device returns to normal operation at block 412. As depicted by the 
negative branch from decision block 422, the system continues to check the status 
of the key until it is released. During this time, the help screen is displayed. 

A flow chart depicting the operation of a further embodiment of the controller 
of the present invention is shown in FIGs. 5A-5C. FIG. 5A shows the operation 
commencing with key press 502. In response to the key press, a timer is started at 
block 504. At 506 a message is sent to the controller indicating that a key press has 
been made. The operation ends at termination block 508. FIG. 5B shows the 
sequence of operation commencing with a key release 510. In response to the key 
release, the timer is reset at block 512. At 514 a message is sent to the controller 
indicating that a key has been released. The operation ends at termination block 
516. FIG. 5C shows the operation of the controller. Operation begins when a key- 
press message is received at block 518. At block 520 the timer value, D, is read. 
This indicates the length of time that has passed since the key was pressed. At 
decision block 522 the timer value is compared with a prescribed time T_SET. If the 
duration of key activation is less than T_SET, as depicted by the positive branch 
from decision block 522, a check is made at decision block 524 to determine if key- 
release message has been received by the controller. If a key-release message has 
been received, as indicated by the positive branch from decision block 524, the 
corresponding measurement operation is initiated at block 528 and operation stops 
at termination block 528. If a key-release message has not been received, as 
indicated by the negative branch from decision block 524, operation returns to block 
520 and the timer value is again read. If the duration of key activation is greater 
than or equal to T_SET, as depicted by the negative branch from decision block 
522, a help screen is displayed corresponding to the operation prescribed to the 
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activated key. This is depicted by block 530. At decision block 532 a check is made 
to determine if a key-release message has been received. If a message has been 
received, as indicated by the positive branch from decision block 532, the normal 
screen is displayed instead of the help screen information. If the key has not been 
released, as indicated by the negative branch from decision block 532, the system 
checks again to determine if the key has been released. 

As discussed, the invention provides a convenient method and apparatus for 
displaying help screen information for measurement devices. Although specific 
embodiments of the invention have been described and illustrated, the invention is 
not to be limited to the specific forms or arrangements of parts so described and 
illustrated, and various modifications and changes can be made without departing 
from the scope and spirit of the invention. Within the scope of the appended claims, 
therefore, the invention may be practiced otherwise than as specifically described 
and illustrated. 
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